Detection of learners at risk of failure in online professional training by MOUAICI, Mohamed et al.
HAL Id: hal-02388594
https://hal.archives-ouvertes.fr/hal-02388594
Submitted on 2 Dec 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Detection of learners at risk of failure in online
professional training
Mohamed Mouaici, Laurence Vignollet, Mael Etienne, Christine Galez
To cite this version:
Mohamed Mouaici, Laurence Vignollet, Mael Etienne, Christine Galez. Detection of learners at risk
of failure in online professional training. 3rd Annual Learning & Student Analytics Conference: An
Ethical Vision of Learning Analytics Individuals VS Community, Oct 2019, Nancy, France. ￿hal-
02388594￿
LSAC 2019 
LSAC 2019 22-23 October 2019, Nancy France 
  
Detection of learners at risk of failure in online professional training 
Mohamed Mouaici 1,2, Laurence Vignollet 1, Mael Etienne 2 , Christine Galez1 
1: Savoie Mont Blanc University, France 
{mohamed.mouaici,laurence.vignollet,christine.galez}@univ-smb.fr 
2: Logipro company, France 
{mohamed.mouaici, mael.etienne}@logipro.com 
  
Track: Practitioner track (LA implementation) and Industrial track (contexts practices). 
 
1  Purpose   
Our research is conducted in the field of Learning Analytics (LA) in a context of formal online 
professional training and in collaboration with a French organization providing e-learning train-
ings through a learning management system (LMS). The objective is twofold: detect learners 
likely to fail their training based on a set of calculated indicators from the learning traces col-
lected by the LMS; provide explanations about the predictions in order to facilitate intervention 
of the pedagogical team to help learners. 
2  Design   
Ten indicators related to learners' behaviour regarding their e-learning activities for two types 
of training (T1 and T2) are used, based on learning traces collected by the LMS: total time 
spent, total number of visualisations of the content, number of active days on the activity, av-
erage time by content and by active day, number of attempts, average time by attempt, total 
time spent and score obtained in the evaluation, number of active days on the platform. In both 
types of training, the failure in an e-learning activity involves the failure in the training. How-
ever, the failure in the T1 training activities is based on the score obtained on the evaluation, 
while the failure in the T2 training activities is based on the total time spent by learners and the 
target skills of the activities. This difference is due to administrative constraints imposed by the 
professional training funder. 
We use an initial dataset collected for both types of training over two years (2017 and 2018) 
with a failure rate of 32.1% on T1 training and 34.52% on T2 training. 
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From this dataset, we calculate first the correlation factor between each indicator and the failure 
in order to check whether an indicator alone can be a strong predictor of failure. 
Afterwards, we test three predictive models for the detection of failure. We favoured supervised 
machine learning methods that allow us to explore the importance of each indicator in the final 
predictive model in order to provide an explanation for predictions. To train and test these mod-
els we combine repeated cross validation while always respecting the stratification of each fold 
at each iteration. This process is applied to the initial dataset with and without over-sampling. 
Over-sampling allows to balance non-failure and failure observations. 
Finally we evaluate the stability of the best predictive model based on a new dataset collected 
for the two types of training between February and March 2019. We evaluate also the relevance 
of the provided explanations with the pedagogical team. 
3  Results   
The correlation factors obtained between each indicator and the failure are relatively low for 
both types of training which means that no single indicator can be a strong predictor of failure. 
The results obtained by the three predictive models demonstrate the good performance of ran-
dom forest in detecting the failure (Table 1). In addition, the over-sampling had a positive im-
pact on the performance of the three predictive models particularly in terms of recall (probabil-
ity of failure correctly classified by models). We thus retained the model based on random 
forest. 
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Table 1: results obtained by the three predictive models using repeated cross validation and stratified sampling for the initial 
dataset.  O.S: Over Sampling. We report the average performance across all iterations: Accu.: accuracy. Prec.: precision. 
Reca. recall. 
 
To explain the predictions, we extract the importance of each indicator from the final random 
forest predictive model. The most important indicators are displayed in the main page of a 
dashboard in order for the pedagogical team to know why a learner has been classified as at-
risk of failure. A textual explanation is also provided based on the actual value of each indicator 
compared to the split value used by the predictive model in the classification. 
By using a new dataset in the evaluation stage we show that the random forest predictive model 
remains stable since it detects the majority of failure cases. The explanations provided also 
receive a positive evaluation by the pedagogical team. 
4  Implications   
We believe that this solution could help the pedagogical team to identify more easily the learn-
ers at risk of failure, to analyse the possible reasons of this risk and thus to intervene effectively 
to help them. In addition, it is expected that the support provided with this solution will increase 
the satisfaction of learners and their success in training. The impact of this solution on the ped-
agogical team and the learners needs to be evaluated yet. 
  
